A nutritional analysis was conducted on the dietary intake of a group of 6 vegan children aged 7 to 14 who had been living on a vegan diet including brown rice for from 4 to 10 years, and on that of an age-matched control group. In addition, their serum vitamin B12 levels and other data (red blood cell count, hematocrit, hemoglobin, etc.) were determined in the laboratory. In vegans' diets, 2-4g of nori (dried laver), which contained B12, were consumed daily. Not a single case of symptoms due to B12 deficiency was found. There were no statistically significant differences between the two groups with respect to any of the examination data, including B12 levels (p<0.05). Therefore, consumption of nori may keep vegans from suffering B12 deficiency.
In recent years vegetarianism has been attracting attention due to the increase of allergic diseases and adult diseases such as heart disease and diabetes which seem to be caused by an excessive intake of animal foods (1, 2) . Vegetarians are divided into three categories: Vegans, or pure vegetarians who abstain from all foods of animal origin; lacto-vegetarians who include milk and dairy products in their diets; and lacto-ovo-vegetarians who consume egg products as well as milk and dairy products. Vitamin B12 deficiency has been reported in strict vegans (3) (4) (5) .
Genmai-saishoku (literally brown rice-proper diet) which this study is concerned with, is a pure vegetarian diet that emphasizes eating brown rice and vegetables in proper yin-yang balance (6). It is practiced mainly in Japan and is characterized by its unique selection and preparation of foods. It finds its historical antecedent in the macrobiotic diet (7), but macrobiotics as currently practiced in the U. S. and European countries is rather different from genmai-saishoku as practiced in Japan (8). Therefore, the term genmai-saishoku will be used throughout this paper.
So far in Japan few studies have been made about serum vitamin B12 levels in vegans, especially in young vegans. The author determined serum vitamin B12 levels and other data (red blood cell count, hematocrit, hemoglobin, etc.) among strict vegans who have practiced genmai-saishoku for many years.
Blood was sampled on August, 1993 from 6 strict vegan children (two boys and four girls) ranging from 7 to 14 years old. Each of the children were asked how long s/he had been on a vegan diet, and what the diet consisted of. The control group consisted of 4 children, who were the subjects' friends and who were not vegans. It was confirmed that all the subjects were in good health, and had taken no chemicals including vitamin supplements at least for the past 4 years. The nutritional data are based on the diets during 7 days prior to blood sampling.
Blood samples of the 10 children were analyzed immediately after sampling for serum vitamin B12 (B12), red blood cell count (RBC), hematocrit (Ht), hemoglobin (Hb), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), white blood cell count (WBC), platelet count (PLT), serum iron (Fe), total iron-binding capacity (TIBC), albumin (Alb), cholinesterase (chE), total cholesterol (TC), high-density lipoprotein cholesterol (HDL), and triglycerides (TG). All of these items were measured by Kyoto Medical Science Laboratory and serum vitamin B12 levels were determined by protein binding assay. Blood was sampled, with the parents' permission, early in the morning before breakfast. Statistical analysis was performed with the unpaired Student's t-test. Table 1 gives nutritional data of the vegan group and the control group (at the time when the data were taken, children had no school due to summer vacation. On school days, vegan children in the genmai-saishoku group carried their lunch and did not eat school lunch). The nutritional constitution of the vegan diet was as follows (the calculation was based on the data in Standard Tables of Food Since genmai-saishoku people rarely eat vegetables raw, the author thinks it possible that much of the vitamin B12 will be destroyed during the cooking process. (5) Cows and sheep make use of vitamin B12 synthesized from cobalt by enterobacterium. In humans, vitamin B12 is synthesized by enterobacterium as well, but is passed out in feces without being absorbed by the large intestine (16).
Halsted et al. contended that vegans in one area of Iran are untroubled by vitamin B12 deficiency because they eat vegetables grown in human manure without cleansing them (17). Elliss and Montegriffo report that serum vitamin B12 levels of the 4 vegans who had been on the diet for more than 13 years were within the normal limit, suggesting the possibility that human beings absorb vitamin B12 synthesized by enterobacterium (12).
Foods rich in cobalt include buckwheat, adzuki beans, kidney beans, shiitake, hijiki etc., all of which genmai-saishoku people consume regularly (18). It is thus conceivable that vegans get vitamin B12 which enterobacteria synthesize from cobalt.
In the present study, serum vitamin B12 levels of children aged 7 to 14 who had been on a vegan diet for up to 10 years were within the normal limit. This suggests the possibility of preventing vitamin B12 deficiency by consuming nori, although this possibility needs to be tested by long-term follow-up research and examination of infants.
Many previous studies of serum vitamin B12 levels among vegans do not mention the contents of the diet (nutritional data, how foods are prepared, etc.). In order to assess the safety and validity of the vegetarian diet, more research needs to be done taking into account the content of the diet.
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